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U. A Letter from Mr. John Winthrop, Hol- 
lifian 'Profejfor of Mathematics and Aftro- 
nomy at Cambridge in New-England, to 
C. Mortimer, M. 2). Sec. R. S. concerning 
the ifranfic of Mercury over the Sun, April 
21. 1740. and of an Eclipfe of the Moon, 
Dec. 1 1. 1740. 

SIR, 

n,aj No., j. »-pHO U G H I have not the Honour 
,7+3 ' J[ to be known to you, I flatter my- 

felf you will excufe the Freedom of this Letter, fince 
the Defign of it is to lay before you an Obfcrvation 
which, I hope, may be of fome Ufe in Aftronomy. 
In Confidence of this, I take the Liberty to inform 
you, that, on the 21ft of April 1740. 1 had an Oppor- 
tunity to obferve Mercury, then near his defcending 
Node, tranfiting the Sun's Disk. Being advertifed 
by the Calculations of that excellent Aftronomer 
Dr. Halley, that the former Part of this Tranfit would 
be vifible in our Horizon, I was refolved to obferve 
it in the beft manner I could, with thofe few Instru- 
ments I was furnifhed with ; which were only thofe 
I had received from my Piedeceflbr Mr. Ifaac Green* 
wood, and are the fame that are mentioned by the 
late Mr. Thomas Robie in Thilofophical 'Tranfatlions 
N° 382. being a 24 Foot Telefcope, another of Eight 
Foot, and a brafs Quadrant of Two Foot Radius, 
fitted with telefcopic Sights, and having crofs Hairs 
fixed in the Focus of the Glafles. All thefe I got in 
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Readinefs, being the more defirous to make this Ob- 
fervation, becaufe Mercury had never as yet been 
feen entering upon or going off the Sun's Limb at 
his defcending Node, and this Trajifit ought to be 
invifible to Europe. The better to obferve Mer- 
cury's Ingrefs on the Sun, I determined to make ufe 
of my 24 Foot Tube, while an Afliftant I had with 
me ufed that of Eight Foot : After which I propofed, 
in order to find out his Path in the Sun, to obferve 
the Parages of Mercury and the Sun's Limbs by an 
horizontal and vertical Hair in the Telefcope of the 
Quadrant ; and I chofe rather to deduce Mercury's 
Right Afcenfions and Declinations by Calculation 
from hence, than to obferve them immediately in 
the common way of placing one of the crofs Hairs 
parallel to the Equator, &c. becaufe, as the Sun was 
likely to be low before Mercury made his Entrance, 
Refraction would have caufed conftderable Errors in 
the Places of Mercury determined in this Manner. 
Having no Clock, I was obliged to make ufe of my 
Pocket- Watch, which I know to be a good one ; and 
by this it was eafy to diftinguilh Time to a Quarter 
of a Minute, which would have ferved pretty weil 
for the Ingrefs of the Planet. But as it was by no 
means furficient for thofe other Obfervations I 
defigned to make, I procured another Watch, which 
mewed Seconds; and both thefe Watches I adjufted 
to the apparent Time, by feveral Altitudes of the Sua 
taken with the Quadrant before the Tranfit began ; 
and by Altitudes taken the next Day, I found that the 
Watches had kept time exactly enough. I expected 
that the Centre of the Planet would enter upon the 
Sun at jlv z' j but, being apprehenfive that he might 
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be earlier than the Calculation, I, for fome time 
before that, with my 24 Foot Tube dire&ed to the 
Sun, kept my Eye fixed en that Part of his Limb 
where the Planet was to enter, as fteadily as I could 
for the Wind, which then blew frefli. This Precau- 
tion was not needlefs; for, -at 4 h , 54', 59", I per- 
ceived that Mercury had made an Impreffion on the 
Sun's Limb,- by the Quantity of which I concluded, 
that almoft One quarter of his Diameter might be 
entered. After I had beheld this very plainly about 
a Minute, a fmall Cloud covered the Sun neat $'i 
which then clearing off, and the Sun mining very 
bright, as before, I had again a diftinct View of the 
Planet, and faw much more than half his Body on 
the Sun. I continued to fee him till 5^ o' 40", at 
which time he feemed to be gotten almoft wholly 
within the Sun; for he appeared now very near 
round, though I could not yet difcern the Sun's Light 
behind him. By the fhaking of the Tube, I unfor- 
tunately miffed the Moment of his interior Contact 
with the Sun's Limb, but am certain it could be but 
very little later than this; for I prefently after faw 
him fairly within the Sun. Upon which, I repaired 
to my Quadrant ; but this being at my Lodgings, at 
fome Diftance from the long Telefcope with which I 
obferved thelngrefs, and which I had no Convenience 
for railing nearer Home, almoft half an Hour flipped 
away before it was poflible for me to begin myOb- 
fervations. I began them as foon as I could, and 
continued them till Sun-fet, excepting when I was 
interrupted by the Clouds; and I obferved fometimes 
one and fometimes the other Limb of the Sun, as I 
found it moft convenient. It will be needlefs, I 
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fuppofe, to give a Detail of all the Obfervations I made 5 
1 (hall therefore felecl: Two or Three, which 1 look 
upon as moft exad, and rood fuitable to my prefent 
Purpofe. One was as follows : 



// 



The Sun at the Horizontal . 5* 37- 5 9. 

The Sun at the Vertical . . . 39- *• 

Mercury at the Vertical . . . 39. i<5. 

Mercury at the Horizontal . 40. 1. 
This Obfervation gave me the Azimuth and Alti- 
tude of Mercury at his Paffagc by the vertical Hair i 
from whence I computed his Right Afcenfion and 
Declination, and from thence his Longitude and 
Latitude. The Method of obtaining which be- 
ing fufficiently known, I fhall fay nothing upon it, 
but only mention the Refult of the Numbers, which 
was, that at $h, 39', I6", when Mercury patted the 
Vertical, his Longitude was 12°, 43', s"> «> an< * 
the Sun being then in 12 , 42', 27" of that Sign, 
Mercury was, in confequence of the Sun's Centre, 
38", his Latitude at the fame time being 13', 2" 

North. Another Obfervation was thus : 
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The Sun at the Horizontal . 


6. 47. 


37 


The Sun at the Vertical . < 


48. 


*7 


Mercury at the Vertical t . 


48. 


25 


Mercury at the Horizontal . 


49. 


24 



From hence I concluded, that at 6*», 48', 2 5 ", Mer- 
cury was in Antecedence of the Sun 3', $7", with 14', 
20" North Latitude. 1 made another Obfervation 
after this j but the Sun being then very near the Ho- 
rizon, his Limbs were not well defined, fo that 1 look 
upon this Obfervation as much preferable to that. I 
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7- 


8. 




8. 


42. 




9. 


45- 


h. 
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6. 


17- 


18. 




17- 


29. 




18. 
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{hall fet down only Two more, which were made 
about the Middle between thefe Two; and were 
made by the Sun's upper Limb. 

The Sun at the Vertical . 
Mercury at the Vertical . 
Mercury at the Horizontal 
The Sun at the Horizontal 

The Sun at the Vertical . 

Mercury at the Vertical . 

Mercury at the Horizontal 

The Sun at the Horizontal 

At the former of thefe Obfervations, viz. 6^,7', 
8", I computed the Longitude of Mercury to be in 
12 , 42' 17" fc>, which being taken from the Sun's 
Place in 12 , 43V 35" y, leaves i', 18" for the Dif- 
ference of Longitude between the Sun and Mercury ; 
and his Latitude was then 14', 47". At the latter 
Obfervation, the Difference of Longitude was 1', 55", 
and the Latitude of Mercury 14', 42"'. 

From thefe Places of Mercury it appears, that his 
horary Motion in Longitude from the Sun was now 
3', 58" ; according to which, if we fuppofe the cen- 
tral Ingrefs to have been at4 h , 57', we fhall find the 
Difference of Longitude at that time 3', 20"; and 
the Semidiametcr of the Sun being 15', 57 // ,the Lati- 
tude of Mercury muft be 15', 36". Now the Angle 
of Mercury's vifible Way with the Ecliptic being, by 
the Theory of his Motion, io°, 23', we muft con- 
clude the former of the obferved Latitudes about 4" 

too fmall, and the latter as much too large; an 

Error very inconfiderable in this kind of Obferva- 
tions. 
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tions. From thefe things we may gather by an ob- 
vious Computation, that Mercury was in Conjunction 
with the Sun, in refped of Longitude, at $ h , 47', with 
14', 5 9", North Latitude; and that his nearcftDiftance 
to the Centre of the Sun was 14', 44"; and when 
he was at his neareft Diftance, the Difference of his 
Longitude from the Sun's was 2', 3 9", which he parted 
over in 40' of Time, and confequently arrived at the 
Middle of his Courfe in the Sun at 6 h , 27' : Whence 
the Semiduration of the central Tranjit was ih, 30', 
and the End at 7 h , 57', an Hour after Sun-fet. 

As to the Place of Mercury's Nodes, the Inclina- 
tion of his Orbit to the Ecliptic, and the other Ele- 
ments of his Theory, 1 pretend not to determine any 
thing from fo fhort a Series of Obfervations as this. 
I content myfelf with the foregoing Determinations, 
which, I hope, are not far from the Truth, having 
taken all the Care I could, both in the Obfervations 
and Calculations. 

I was in Hopes to have made a good Obfervation 
of the Lunar Eclipfe, which happened laft Week : But 
the Sky, which at the Beginning of the Eclipfe was 
very clear, foon became overcaft, which hindered 
me from making above One or Two Obfervations 
that I could depend upon; and they were as follows : 

21 'December 174°- 

K '. 
At 5. 24. A plain Penumbra. 

3 5 . The true Shadow feems to enter. 
47. Touches Talus Maraotis, 
5 3 . Reaches Mount Sinai. 

After 



After this the Clouds thickened, and covered the 
Moon till the End of the Eclipfe, which was about 
$h, 30', as near as I could guefs through the Clouds. 

The Night before the Eclipfe, viz. 20 'December, 
at xz\ 14', I faw the Moon eclipfe a Fixed Star, 
which, I think, is in the Heel ofCaftor. 

Thefe Two laft Obfcrvations were made with an 
Eight Foot Telefcopc, my Watch being re&ifled to 
the apparent Time by correfpondent Altitudes of the 
Sun, taken with the before-mentioned Quadrant for 
feveral Days together, before and after the Eclipfe. 

I muft ask your Pardon for this long Trouble, 
and am, 

SIR, 

Cambridge in New- Tour tnofl humble Servant, 

England, Dec. 50. 

,74 °- John Winthrop. 



III. An Account of the Tranfie of Mercury 
over the Sun, Oct. zj. 1743. m *&* Morn- 
ing, ohferved at Mr, Geo. Graham's Houfe 
in Fleetftreef. 

rmJNov.j. '"TT^HE Beginning could not be feen 
«74-3- J^ ^y rea f on f Clouds, but about 

8 h , 45', Mercury was (ccn (through a refle&ing Tele- 
fcope Three Foot Focus, magnifying about 50 times) 
about Four or Five of his Diameters within the Sun's 
Limb. 

At Mr. Short's Houfe in Surrey-ftreet, Mercury 
was feen juft paft the interior Contact 8 h , 30', 59" > 

through 



